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(54) Title: STYRENE RESIN COMPOSITION AND PROCESS FOR PRODUCING THE SAME 




(57) Abstract: A styrene resin 
composition which has a high 
molecular weight enabling a molding 
obtained therefrom to have satisfactory 
strength, has a high melt mass-flow 
rate, high melt tension, and hence 
excellent moldability, and is less 
apt to gel during production. It 
comprises a linear polystyrene having 
a weight-average molecular weight of 
200,000 to 350,000 and a polybranched 
polystyrene having a weight-average 
molecular weight of 1,000,000 to 
10,000,000, has an average molecular 
weight of 250,000 to 700,000, and 
has a melt mass-flow rate (MFR) and 
melt tension (MT) each satisfying the 
following relationships (1) and (2). 
MFR ^ 45 x exp(-0.1 x Mw x 10' 4 ) (1) 
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^V77$^» 0. 6 gSrip?Lx SIT, -ftSE#tfc. JfriPflL E£S£* 
*<&Hft*it»-eifc#, *«C«r«flET"C«*tfc. ftbiifcjl^«^BB> 

^gtfy^-y/ufcttJRStffc. ^*bSr*iau fflkisitx. ^y/vS&tf 
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(###|8) ^«E^^n*/T- (M-m8) <D&J& 

5 <^** y o-f/wss^r-fe^ssr^-r x-xT-Artfy 

feJ:t/W^«r«**:R**#^ r B o 1 t o r n H2 OJ 1 0 g, v 5 

•f?-Mto**i/Yi. 2 5 g , rax (b) t tT^yyp-<=/H^i-s^ 

io i-j\<*?9 V U— hi 0 0 g N fe.fct^t Kn*/ yo. 0 5g?rJD^ MS 
^3ml /#Oig£T' 7 mT^*P^Lfc 0 V 
*-^©Wffl*fcfi)5 $ li$lffl&fc!) 15-2 0 gt*6J:5te*D«aift»l*U 1 

t, i o n#w$# Lfc„ jtiat?^/^ r ^ u iffTti*siio «t 

i-t-S^I- 5 h y * AtKM 20gf4 [Elj5fc?# LfCo $ & K 7 %?» 

20 2 0gt'2K * 2 0 g T* 2 HHfe&Ufc. #btbfcWM(0 b *J V 

0.0 04 5 g^Px., UBT, 7%«&*ALfc#fe*i»E*:e*U W 
n^/uSjoctt^T-fe^/vS^^-rs^^y^^r^l 2g£#fc 0 
fc##tt#y^*7VW©RiffJ&^*tt:2 8 6 0, ic¥^J^Sf4 3 7 7 0T- 

##fl£#y ^x/v*? y^-/u (a) ^ow y^n^-^feit^T-fef- 

25 /Ug>»ATO> *iVP*t 5 5 %*5j:tM 0 %t?fcofc 0 

(gjfcflJ l ) 

^-tf^JUHHljlfcS JJ y h;^r^^Kra^^-y^7R2 0 0 0m 

i £*uc»»&£a!li: tr g yiktf y ifn/ur/ua-zi' iog, 
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Kf^^y^M^ty-yo . o 5 g zmv lm, * 

(M-mi) o. 6 zZm-iz-mMistc^u^i 0 0 0 g, *<V/4 
/W*-**^ K 2 . 8g, t -^/W^^-dr^y i/ai- h 0 . 6 g SrKg^fe 

g^^il^^tflt, 50 0 rpm©i#Tt#fiU 9 2°CT-6B# 

mk ibhm^**, ^-t?i 1 7 0 cT*3B#iigsj&£*fc o fefcLfctta**!)*^ 

u^II^Sfe^ EtKs ««U 9 8 0 g©*f-u:^JB»J*fe*:»fc. 

Jt»«ll!:i3»t<5^tttfc^^n*y-r- (M-ml) ©ftfr 0 fc^atttt^ 
(M-m2) &JBv\fc£WMi, MMmi tmm^LX^u^mB 

torn ^#fc 0 # e> titz * v i/®mmmi*m v ^»i^§ii«j£&KfE*4 t 

(»0»J3) 

£MMl W3tt5##ll£^-7^P^/-T- (M-ml) ©ftt>9t#^«[^ 
*n*/-r- (M-m3) Srffl^fc^ti, &MM 1 £ ISQIKlC l/C^V^M 

(£%fll4) 

*»«IHi:*5H-5^tttt-r^i2*y-r- (M-ml) ©8&Jp*0. 6g£ 
(HM 5 ) 

^»l(C46^S#^«-7^n^yv- (M-ml) ©»*0. 6 g £ 
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^d^/v- (M-m4) tm^itm-tt, nmn kmm^Lxx^uymm 

(H^J 7 ) 

(M-mi) roffcbflfc^atttt-*' 
(M-m5) Sr/Bi^fcEWf-ttu $mM 1 1 NftK ft*^ v ^11 

(Hft#ij8) 

Jt*«llC*J»t*^tttt^^n*yT- (M-ml) ©ffcb0 
^n^r/-r- (M-m6) &JB^fc&*fi* gjfeftl 1 i LT*^ l^ffiJIB 

(Itfl9) 

**«HJ:*»t*^tt^^n*y-r- (M-ml) Oftto*) \Z.$&&fcr 

tu^y-?- (M-m7) 4rJflv\fcBWf»H:, UttMl tmm^Lx^uymms 
(HWi o) 

HJte^JltC*5^5#^^^n^y^v_ (M-ml) ©ffcb 0 
^p^/t- (M-m8) Sr^V^SA^t-^ fcBHBKL-O^l'i'iMB 

(JtiRftl 1 ) 

^|t?^t; 7 - (M-ml) fcSanL*j&»ofc£J0Mi, 30601 lfcFI 
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* u ^©BWrtulMEfi 7 lUT-fco fc. 
5 (Jt«092) 

J2J6PM0* 7 Npffl t U K 2 . 8g, t -7?/w<- 

ttis'<yyx.~-Y0. 6g£i, l-lf* (t-^/w*— -3, 

3, 5- h V 6g s t-y^W-?«-^j-df-^yya:- 

10 

^yy^f/l'/^W K 2 . 8 g , t -^/WN-^-dr^-O-^- h 0 . 
6b*1, ( t -3, 3, 

^^f-^2. 3 g> t-^^W^^-dri/^^y^hO. 5g£LfcJBAttM\ 

15 mnm 1 1 i^k: Lxmytxy x^fyzmtc. 



(Jfctfc0lJ4) 

20 - 5 0 S) 1 2 g Jfc»0lj3 fclW*fcLT»tt^y^V'y*» 

1 1 ) 

(M-ml) ©tftraiSrl. 5gHmil, SUfe 

(HJfctfU 2) 
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mi 







»I2 


mm s 


mm\4 




M-ml 


M-m2 


M-m 3 


M-ml 


(ppm) 


600 


600 


600 


200 


(xio 4 ) 


38.9 


42.5 


45.8 


32. 1 


P lMw 

(xio 4 ) 


31.8 


33.0 


38.6 


32.9 


P 2Mw 
(XIO 4 ) 


221 


224 


262 


213 


Pl/P 2 
(-) 


93/7 


93/7 


94/6 


99/1 


(xio 4 ) 


1,767 


1, 326 


3,019 


633 


MFR 
(g/lOmin) 


1.3 


0.9 


0.5 


2.7 


MT 

(g) 


5.2 


5.7 


6.5 


4.6 


(fffi%) 


0 


0 


0 


0 


Tg 

CC) 


106 


106 


106 


106 
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*2 







JtWJ2 
















(ppm) 










(X10 4 ) 


25. 5 


33. 0 


40. 2 


40. 2 


P lMw 
(X10 4 ) . 


25. 5 


33. 0 


40. 2 


40.2 


P 2Mw 
(X10 4 ) 










P 1/P 2 

(-) 


100/0 


100/0 


100/0 


100/0 


(xio 4 ) 


490 


500 


500 


500 


MFR 
(g/lOmin) 


2.2 


1.4 


0.6 


0.9 


MT 
(g) 


3.5 


4.0 


4.. 4 


4.2 


<«%) 


0 


0 


0 


0 


Tg 

(°C) 


105 


106 


106 


98 
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*3 





H»5 


mmme> 


mm 7 


MMM8 




M-ml 


M— m4 


M— m 5 


M— m6 


(ppm) 


400 


600 


600 


600 


(xio 4 ) 


37.3 


44.5 


42.7 


40. 1 


P lMw 
(XIO 4 ) 


33.2 


33.0 


31.9 


32.5 


P 2Mw 

(xio 4 ) 


216 


274 


225 


223 


P 1/P 2 
(-) 


96/4 


93/7 


95/5 


96/4 


(xio 4 ) 


935 


2, 632 


2, 584 


2, 088 


MFR 
(g/lOmin) 


1.5 


0.9 


1. 1 


1.2 


MT 

(g) 


4.8 


5.9 


5. 1 


5.0 


(«a%) 


0 


0 


0 


0 


Tg 

(°C) 


106 


106 


106 


106 
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MA 





a«9 










M-m7 


M-m8 


M-ml 


M-ml 


(ppm) 


600 


600 


1,500 


1,050 


(xio 4 ) 


46.3 


45.4 


55. 3 


48.2 


P lMw 
(X10 4 ) 


32. 6 


36. 0 


44.8 • 


42.2 


P 2Mw 
(X10 4 ) 


278 


262 


246 


242 


P 1/P 2 
(-) 


93/7 


93/7 


90/10 


93/7 


flMw 

(xio 4 ) 


2, 993 


3, 326 


2, 761 


2, 761 


MFR 
(g/lOrain) 


0.6 


0.7 


0.5 


0.6 


MT 
(g) 


6.7 


7. 5 


9.5 


8.7 


(«%) 


0 


0 


0 


0 


Tg 

(°C) 


106 


106 


106 


106 



Ltz 0 ffib#frF*Mv (XIO 4 ) , ««*SMFR (g/1 Omi n) X'h 



P^^>03 
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ft * <D ft ffl 

i. 2 0^~3 5^gSTO^ft^-t-5H^y^^uy<t, ioo^ 

~iooo ^o^s^^s^^-r 6 £#fl£ w y^i^^&s*? 1 ^ 

(MFR) ^W/^T^ay (MT) -tJlWlTBS: (D *5«tt^ 
(2) ^ilf 5 1 1 t5 : 

MFR^45Xexp (-0. 1 XMwX 1 0" 4 ) (1) 
MT^O. 0 7MwX 1 0" 4 + 1 . 8 (2) 

0 2. 5X10" 4 ~5. OX 1 0" 1 5 y^VT"fc5fS*^2^|E«WXf- 
(B) 
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5. »|B2^^*n*/^-©$Hft*&*0. 3~0. 8t$)^ 
5 0. 5 . 5 ^ y ^T?fc5tS*«4 tWftO^f-Ui^tJIIIMMfc. 

10 — JR^C(I) 



Kt, Yj li-CN, -NO z , -CONH 2 % -CON (R) 2 % -S0 2 

ch 3 , -p (=o) (or) 2 (^^-eR»iT/w*/u**fct±ry— /u««r* 
is y 2 arv-^m. -o-co-*fctt-NH-co-?jb9, 

Zfi- (CH 2 ) n O-, - (CH 2 CH 2 O) n - % - (CH 2 CH 2 CH 2 
O) „ -*»6jft5»*>batfix5a6"T?*>9, *»oY 2 i«-0-CO-*fc(4-N 
H-CO--C*5i^llZB- (CH 2 ) n - (CH 2 ) n Ar- - (C 
H 2 ) n O-Ar- - (CH 2 CH 2 O) n -Ar-, *fcfi- (CH 2 ck 
20 2 CH 2 O) n -Ar - ifA r f±T y -/Vg-CfcS) Sr*i"] . 

7. (a) m^®?i*t^m^©?i^ic^i-^^¥^o 3 OW^?f 

25 (B) .Xf-H' 
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(B) 

10. fiWE£$HS^*p*y^— ©4MS*#o. 3~0. 8ffci5, 

~ 5 . 5 5 y *^-C*>5l»*S 9 ICfS^CD^^UVMiEfig^o 

11. (A) =.x?A>m& s ^—TAtf&BXtr $ Kift^e>»fift5»9jg 

(B) 
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